Anti-hyperglycemic, antioxidant and anti-inflammatory effects of VIP and a VPAC1 agonist on streptozotocin-induced diabetic mice.
Vasoactive intestinal peptide (VIP) is a pleiotropic neuropeptide with potent anti-inflammatory properties, and its receptor, VPAC1, mediates most of the anti-inflammatory effects of VIP. Diabetes mellitus is characterized by increased oxidation and inflammation due to persistent hyperglycemia. This research was performed to investigate the effects of VIP and a VPAC1 agonist on streptozotocin (STZ)-induced type 1 diabetic mice. Intraperitoneal injection of VIP and VPAC1 agonist (50nmol/kg/day in saline) over a 28-day period (1) decreased food intake, (2) increased body weight, (3) improved visceral index, (4) increased the fasting plasma insulin levels, (5) decreased the fasting plasma glucose, (6) improved the glucose tolerance, (7) decreased pancreas H(2)O(2) and malondialdehyde (MDA) and (8) increased total antioxidant activity (T-AOC) in the liver, spleen and pancreas. The results of histopathological and immunohistochemical analysis showed that VIP and the VPAC1 agonist improved the structure and cellularity of islets and ameliorated the insulin-secreting activity of islets. Additionally, administration of VIP or the VPAC1 agonist not only significantly decreased the plasma TNFα and CRP and promoted IL-10 in diabetic mice but also blocked the increased NF-κB activity of pancreatic tissue in diabetic mice. Furthermore, the VPAC1 agonist displayed stronger effects than VIP. These results show that both VIP and VPAC1 agonist ameliorated STZ-induced diabetes and protected mice against oxidative stress and inflammation associated diabetes, with VPAC1 being the receptor most responsible for these positive effects in diabetic mice.